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ABSTRACT

This is the tenth in a series of monthly reports on an experimental program

dealing vith the sensitivity of certain cased explosives and propellants to

impact by regular fragments. The program is designed to aid in determining a

S imore realistic quantity-distance relationship for the storage of Ordnance

explosive material. It is the intent of this project, through an experimental

program, to establish a limiting fragment mass vs impact velocity relationship

for the detonation of certain explosives and/or propellants enclosed in casings

of different thicknesses.
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g •SINSITIVITY OF CASED EXPLOSIVE MATERIALS TO

IUACT BY EGU FRAGMINTS (U)

Introduction

This is the tenth progress report on an experimental program covering the

progress conducted under Contract DA-19-020-ORD-5617 for Picatinny Arsenal.

This report covers the period from 30 November to 28 December 1962. The

objective of the program is to determine the sensitivity of certain cased

explosives and propellants to impact by regular fragments. A technique of

explosive fragment acceleration is being used to cover the range of velocities

of interest. No firings into receiver charges were conducted during the report

period. Considerable effort was eevoted to obtaining high speed photographs of

fragments in flight. Evaluation of the results are not complete but preliminary

work has indicated that fragment velocities were lower than had been previously

recorded.

A change in technique has resulted in photographing fragment velocities

from 6000 ft/sec to 1700 ft/sec (recorded both by high speed camera and aluminum

make scree s) for fragmonts weighing from 1.0 ot to 2.9 ot respectively. These

fragments tere explosively propelled using a metal surround, rather than plaster.

The picturý show the fragment traveling ahead of the debris. Recovered fragments

show minimum damage and no loss of weight. Evaluation of results will not be

completed until additional test firings of lover weight fragments are made. These

firings are scheduled for the third of January 1963.

Test Technique Evaluation

Fragment velocities achieved in previous firings were evaluated by repeating

tests and using an independent velocity measuring device. In addition, an

Arthur D. Little, Inc.
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improved method of explosively launching the frafmnnts was developed.

Velocities Achieved in Past Firings

A total of 8 firings were made with plaster cast fragments. Velocity was

measured both by high speed camera and by aluminum make screens as used previously.

The results are shown tn Table I and can be suamried as follows.

a. The actual fragment veLocity was less than that indicated by

the aluminum make screens.

b. The plaster surround arid/or mntal spalled from the fragment was

causing false velocity readings.

c. The fragments in some j.nstances were following the plaster debris.

d. The triggering circuit using a twisted wire ion probe for startiug

the counters was satisfactory.

In terms of velocities of fragments fired at receiver charges it has been

determined that maximum velocities achieved with different fragments are those .

in Table II. The number of firings at these maximum velocities are also presented.

These firings provide data points in the region of the boundary velocity curves

of Picatinny Arsenal's Report No. C70596 Report No. 2 and will serve to confirm

the curves when additional, higher velocity firings are made.

Development of Improved Fragment Acceleration

The data obtained from the above firings established that higher velocities

than achieved by the techniques used to date will be required. Improvements are

also necessary tc insure accurate velocity measurements with velocity screens.

Arthur D. Little, Inc.
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Metal was substituted for the plaster surround and firings made to determine

Scombination of fragment and lucite buffer plate thickness (between fragment

and explosive) that would provide the highest velocity without fragpnent damage

(Figure 1). The results of these tests are given in Table 1Ila. No velocity

measurements were made.

The results of these tests were used to evaluate fragment velocitl attain-

able(for a 4 in charge) with metal surround. Data was recorded by velocity

screens and high speed camera. Results of these tests are given in Table l11b.

It was found that

a. Metal surround does not trigger screens.

b. Velocity screens adequately record velocity o( fra:-''ett.

c. Heavy fragments ( 1" x 1" x 1/4" thick weighing approximacely

1.1 os) can be fired at nearly 6000 ft/sec.

The third series of firings (scheduled for 3 January 1963) will consist of

a group of fragment of lower weight and smaller size fired over a distance of

approximately 6 feet with their time of flight recorded by ionization probe and

an aluminum make screen. It is expected that this series of firings will

establish the raximina velocity which fraTents of a -iven size and weight can

be launched undamaged by a donor charge 4" long and 3.5" in diavetes.

F'uture Work

Present plans call for cotipletion of the evaluation firlngs early in January

and a coriplete case status review with representatives of Picatiany Arsenal later

in the month.

•an Hours Expended

Total inclusive man hours to date on this program are 2170 or 76% of the

total estimated under the original proposal. Of this, 364 man hours or 13% were

expended duri the current report period.

Arthur D. Little, Inc.
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